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[57] ABSTRACT

In a word processor for processing a Chinese character, a

control symbol is generated for a Kanji conversion result of
each Kanji conversion string, and the Kanji conversion
string and 1ts control symbol are displayed on a display
device in a pair. When an amendment is required, a user
enters a control symbol corresponding to a Kanji conversion

string to be amended and a function key indicating the type
of amendment.
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KANJI CONVERSATION RESULT
AMENDING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

‘The present invention relates to a Kanji conversion result
amending systemn (where Kanji is a Chinese character) for
use in a word-processor capable of processing Kanji, and
more specifically to a Kanji conversion result amending
system for efficiently inputting through keys characters in a
multiple-word conversion method. The characters can be
efficiently input by reducing the number of key presses
required for a correct sentence.

2. Description of the Prior Art

Recently, information processing devices for processing
2-byte characters in Japanese, Chinese, efc. have become
popular and brought remarkable progress to information
processing industries. Based on this background, is required
a method of efficiently producing words containing 2-byte
characters such as Kanii.

In conventional Japanese word-processors, phonetic char-
acters are input to be converted into Kanji. That is, “*1”
(kanji) is input followed by a conversion key for converting
the 1nput phonetic characters into corresponding Kanji.
Hereinafter, the characters enclosed by a pair of parentheses
indicate the pronunciation of the preceded Japanese word(s).

Then, candidate Kanji such as “# £ (kanji) and “n %¥”
(kanji) corresponding to the input phonetic characters are
displayed on the screen. A desired Kanji is selected from
among displayed Kanji group which are identically pro-

nounced but have different meanings such as “ #& = (kanji)

and “# ¥ (kanji) by pressing the conversion key once or
repeatedly to display the next candidate group or select one
of a plurality of candidates.

On the other hand, there are some Kanji conversion
methods such as a 1-word conversion method for converting

input characters in word units, for example, “ ¥ C » “D”

(gijutsu) into “H#° (gijutsu); a two-word conversion
method for converting input characters in two-word units,
for example, “¥ U w5 %’ (gijutsu wo) into “H#F %"
(gijutsu wo); and a multiple-word conversion method for
converting input characters in multiple-word units, for
example, “g#H x 2 EoH v+ 37 (gijutsu wo setsumei

suru) into “wF /BT 37 (gijutsu wo setsumei suru).
Among these method, the multiple-word conversion method
is the most popular at present.

Converted words need amendments frequently while
being input through keys. Described below is a conventional
amending operation performed during a multiple-word con-
VETSiOn process.

FIG. 1 shows a conventional Kanji conversion result
amending method.

For example, a user first enters

“Cwisno¥lLwog-oHhyw  (Jurainogijutsusetsumei)
in phonetic characters and they are converted in a multiple-

word unit. Then, the user inputs “®” (no) between * & #”’

(gijutsu) and “; & (setsumel). In FIG. 1, “_” indicates the
position of the cursor.

As shown in a) of FIG. 1, the user enters the phonetic

characiers “Cw 36 W ¥ Lo #29n W (jurainogijut-
susetsume1) followed by the conversion key. As a result,

3

10

15

20

25

30

35

45

50

35

60

65

2

“ot % o & %R A (Juraino gijutsu setsumei) is obtained in a
mixed form of Kanji and phonetic characters as shown in b)
of FIG. 1. At this time, the cursor is preceded by

“ot sk o ¥ B A (uraino gijutsu setsumei).
If the user wants to input “@®” (no) between “##”

(gijutsu) and “®k A" (setsumei), he or she first presses the
cancel key to return the cursor back to its initial position
shown in ¢) of FIG. 1. Then, the user presses the tab key to
postition the cursor at the next word shown in d) of FIG. 1.

Thus, *“# % »” (juraino) can be amended. Then the user
presses the tab key again to position the cursor at the next

word shown in e) of FIG. 1. Now, “ %% (gijutsu) can be
amended. |

Next, the user presses the cancel key to display the
phonetic characters “ & C » <" (gijutsu) shown in f) of FIG.
1. The cursor is positioned at *“ #” (gi). Then, the user presses
the cursor key to position the cursor at “ #” (setsu), presses
the insert key to input “®” (no) shown in g) of FIG. 1,

presses the convert key to convert “ # € ¢ -2 0" (gijutsuno)
into Kanji shown in h) of FIG. 1, positions the cursor at the
end of the processed words using the tab key shown in 1) of
FIG. 1 to end the amendment to the words.

In the above described conventional method, the delete,
tab, cursor, and insert keys are pressed 9 times totally to

insert “@” (no) between “#t %’ (jurai) and “HH K H”
(gijutsusetsumei) as shown in ¢) through 1) in FIG. 1. Among
the nine times of the key presses, four presses are required
to specify amendment objects.

On the other hand, if “ & #” (gijutsu) in “ % * DR

(jurai no gijutsu setsumei) should be changed to “H&”
(naiyo), then the insert key and the cursor key do not have

to be pressed because “ ¥ L v ~D” (gijutsu) and “ 72w & 57
(naiyo) are the same in the number of characters. Accord-
ingly, there is no need to press the insert key and the cursor
key, thereby reducing the total number of function key
presses to seven. However, this i1s a case where a required
amendment is very simple. Therefore, if the number of
original pronunciation characters is different from that of the

correction, then some function keys should be used a few
more times.

However, in the conventional method, function keys and
cursor positioning keys should be pressed many times to
amend a Kanji conversion result, thereby increasing the

number of key presses and taking a longer time for inputting
data.

That is, when words are amended after they are converted
into Kanji, function keys must be pressed a plurality of times
to specity an amendment object. Then, the function keys and
the cursor positioning key must be pressed a few times to
enter amendments. Furthermore, the function keys should be
pressed for a few more times to position the cursor at the
next input position. Therefore, such a large number of key
presses slows down the entire input process.

SUMMARY OF THE INVENTION

The present invention aims to efficiently amend a Kanji
conversion result and complete an inputting operation by
simply specifying a Kanji conversion string to be amended.

The present invention is based on a Kanji converting unit
for converting input characters into Kanji using a dictionary/
grammar data base; a document storage unit for storing a
conversion result; and a display unit. It further comprises a
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control symbol adding unit for generating as a control
symbol a characteristic representing each Kanji conversion
string, for example, an initial sound or an accented phonetic
character, and a parts name of a Kanji character of a Kanji
conversion string; a control symbol storage unit for storing
a generated control symbol; a display control unit for
displaying a Kanji conversion result and a control symbol in
a pair; an amendment input unit for inputting a Kanji
conversion string to be amended and an amendment by
entering a control symbol and a function key indicating the
type of amendment; and an amending unit for determining
a Kanji conversion string to be amended in response to an
amendment and instructing the Kanji converting unit to
amend a Kanji conversion result according to the type of
amendment. With the above described configuration, a Kanji
conversion string to be amended can be specified during an
amending operation by a control symbol indicating the Kanji
conversion string to be amended and a function key indi-
cating the type of amendment. Accordingly, the number of
presses of necessary keys can be reduced, thereby speeding
up the amending operation and the entire input process.

A feature of the present invention resides in a Kanji
(Japanese characters) conversion result amending system
comprising Kanji converting unit for converting phonetic
characters sequentially input for a plurality of Kanji con-
version strings into Kanji using a dictionary/grammar data
base, storing converted Kanji in document storage unit, and
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displaying the converted Kanji on a display unit, control

symbol adding unit for generating a control symbol repre-
senting a Kanji conversion string control symbol storage
unit for storing the control symbol generated by the control
symbol adding unit in an order of storing a Kanji conversion
result in the document storage unit, amendment input unit
for specifying a Kanji conversion string to be amended using
the control symbol when the Kanji conversion string
requires an amendment and amending unit for amending the
Kanji conversion string to be amended and specified by the
amendment 1nput unit.

BRIEF DESCRIPTION OF THE DRAWINGS

One skilled in the art can easily understand additional
features and objects of this invention from the description of
the preferred embodiments and some of the attached draw-
ings. In the drawings:

FIG. 1 shows a conventional method of amending a Kanji
conversion result;

FIG. 2 is the block diagram showing the function of the
present invention;

FIG. 3 shows the configuration of the system according to
the optimum embodiment;

FIG. 4 is the operational flowchart of the control symbol
adding unit according to the optimum embodiment (only the
initial sound of each Kanji conversion string is a confrol
symbol);

FIG. 3 1s the operational flowchart of the display process-
ing unit according to the optimum embodiment;

FIG. 6 shows an example of a process for a Chinese
conversion system;

FIG. 7 is the operational flowchart of the amending unit
according to the optimum embodiment; and

FIG. 8 shows an example of a process of converting
phonetic characters into Kanji.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 2 is the block diagram showing the function of the
present invention. The present invention is based on a
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4

dictionary/grammar data base 4 which accumulates a dic-
tionary and a grammar for use in converting input phonetic
characters to Kanji, a Kanji converting unit 1 for converting
input data into Kanji using the dictionary/grammar data base
4, a document storage unit 2 for storing Kanji conversion
results in Kanji conversion strings, and a display 3 for
displaying the words stored in the document storage unit 3.

A control symbol adding unit 5 generates a control
symbol for each Kanji conversion string on which a con-
version process is performed by the Kanji converting unit 1
using the dictionary/grammar data base 4. A Kanji conver-
sion string refers to one-word string and clause in which
input phonetic characters are converted into Kanji. The

clause may be two-word strings such as “# 3% (jurai) and

“@” (no). The control symbol can be represented by a
heading or tailing phonetic character or an accented phonetic
character in a Kanji conversion string, a part name of Kanji,
the number of strokes of Kanji, and the number of Kanji
contained in the present Kanji conversion string.

A control symbol storage unit 6 stores the control symbol
generated by the control symbol adding unit § corresponding
to the Kanji conversion string stored in the document storage
unit 2.

A display control unit 7 displays a document stored in the
document storage unit 2, and a control symbol stored in the
control symbol storage unit 6 for each Kanji conversion
string in the document.

Then, an amendment input unit 8 receives from a user a
pair of a control symbol of a Kanji conversion string to be
ended and a function key practically indicating an
amendment The type of amendment specified by a function
key can be a division and integration of Kanji conversion
strings, a presentation of the next Kanji candidate group for
a Kanji contained in a Kanji conversion string, and a reentry
of a Kanji conversion string,

If an amendment is made by the amendment input unit 8,
an amending unit 9 determines a Kanji conversion string to
be amended from an input control symbol, also determines
the type of amendment from the kind of function key, and
performs an amendment in accordance with the specified
type of amendment.

Described below is the operation shown in the block
diagram in FIG. 2.

The user enters phonetic characters through an input
device such as a key board, etc.. The Kanji converting unit
1 analyzes the input phonetic characters both morphologi-
cally and syntactically using the dictionary/grammar data
base 4, divides them into desired Kanji conversion strings,
converts them into Kanji, and stores them in the Kanji
conversion strings in the document storage unit 2.

At this time, the control symbol adding unit 5 obtains
from the Kanji converting unit 1 the division information
about the Kanji conversion string to generate a control
symbol of the Kanji conversion string. For example, if the
control symbol is the heading phonetic character of a Kanji
conversion string, then the control symbol adding unit 5
obtains the heading phonetic character together with the
division information of the Kanji conversion string from the
Kanji converting unit 1. If an accented phonetic character is
used as a control symbol, then accent information about the
Kanji conversion string is searched for in the dictionary/
grammar data base 4. Furthermore, if a part name of Kanji
or the number of strokes of Kanji is used as a control
symbol, then the heading or the tailing Kanji in the Kanji
conversion string is obtained from the Kanji converting unit
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1, and the part name or the number of strokes of the Kanji
1s obtained by searching the dictionary/grammar data base 4.
If the number of Kanji characters in a Kanji conversion
string 1S used, then the number of Kanji characters is
obtained by receiving Kanji information from the Kanji
converting unit 1.

After generating a control symbol as described above, the
control symbol adding unit § transmits the generated control
symbol to the control symbol storage unit 6.

Upon receipt of a control symbol for each Kanji conver-
sion string from the control symbol adding unit 5, the control
symbol storage unit 6 stores the control symbol for a Kanji
conversion result of each Kanji conversion string stored in

the document storage unit 2 (% % ®” (juraino), *#H®”

(gijutsu), “HHA” (setsumei), etc. shown in FIG. 2). In FIG.
2, the first character of the Roman representation of each
Kanj1 conversion string is determined to be a control symbol

and stored as *y”, “g”, and

If Kanji conversion results of predetermined Kanji con-
version strings and control symbols are stored respectively
in the document storage unit and the control symbol storage
unit 6, then the display unit 7 is activated, the Kanii
conversion results are read {from the document storage unit
2 in Kanji conversion strings, and control symbols for the
Kanji conversion strings are read from the control symbol
storage unit 6 and displayed on the display 3. At this time,
the words in the Kanji conversion strings correspond to the

control symbols for display, for example, “#t sk oS H R A
(juraino gijutsu setsumei).

If the user wants to amend input words, then the user
inputs through the amendment input unit 8 a control symbol
for the Kanji conversion string to be amended and a function
key indicating the type of amendment. For example, if the

user wants to replace the Kanji conversion string “#”
(setsumei) with another word, then he or she presses “s” and
the function key for reentry.

If the amendment input unit 8 enters any amendment
input, the amending unit 9 is activated.

The amending unit 9 determines a Kanji conversion string
to be amended by a control symbol, and also determines the
type of amendment through an input function key. If the type
of amendment indicates a division of a Kanji conversion
string, then it requests the Kanji converting unit 1 to further
divide the present Kanji conversion string and convert each
of the divided Kanji conversion strings into Kanji. If the type
of amendment indicates an integration of Kanji conversion
strings, then it requests the Kanji converting unit 1 to
integrate a Kanji conversion string with the following Kanji
conversion string if they can be practically integrated for
conversion into Kanji. If the type of amendment indicates a
presentation of another candidate Kanji group, then it
requests the Kanji converting unit 1 to obtain the next
candidate Kanji group. If the type of amendment indicates a
reentry of the specified Kanji conversion string, then the
amending unit 9 requests the Kanji converting unit 1 to
convert the reentered Kanji conversion string into Kanji.
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confrol symbol for the amended Kanji conversion string as
described above, and transmit it to the control symbol
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FIG. 3 shows the configuration of the system according to
the embodiment of the present invention.

The present embodiment can be designed as a document
processing software for a computer system such as a per-
sonal computer, a work station, etc. or for a word processor

for processing documents exclusively.

A computer system or the hardware of a word processor
to be used with the present invention comprises a CPU 10,

- a main storage unit 20 connected to the CPU 10, an I/O

interface 30 also connected to the CPU 10, an input device
40 such as a key board, etc. connected to the I/O interface
30, and a display device S0 such as a display unit, etc. also

connected to the I/O interface 30. The main storage unit 20
is generally provided with a basic software 60, for example,
an operating system under which an application software
such as a document processing software 1s operated.

The main storage unit 20 stores the document processing
software 70. A conventional Kanji receivable document
processing software comprises a buffer 701 for temporarily
storing phonetic characters input through the input device
40, a Kanji converting unit 702 for converting input phonetic
characters into Kanji, a dictionary/grammar data base 703
for use in a process of the Kanji converting unit 702, a
document storage unit 704 for storing a document as a result
of a Kanji conversion result, a display processing unit 705
for sending to the display device 50 the display objects, that
is, the phonetic character string stored in the buffer 701 and
converted Kanji. In this example, the Kanji converting unit
702 can convert a plurality of Kanji conversion strings into

Kanji simultaneously in the multiple-word conversion
method. |

The Kanji conversion result amending system according
to the present embodiment is based on the above described
configuration and further comprises a control symbol adding
unit 706, a control symbol storage unit 707, and an amend-
ing unit 708. 1t is realized as software in the main storage 20.

The control symbol adding unit 706 is activated when
phonetic characters input by a user through the input device
40 and stored in the buffer 701 are divided into one or more
Kanji conversion strings to be converted into Kanji. Then
the control symbol adding unit 706 generates a control
symbol for each Kanji conversion string. |

The control symbol storage unit 707 is a storage area for
storing a control symbol generated by the control symbol
adding unit 706, and stores the control symbol correspond-
ing to a Kanji conversion string which has been processed by
the Kanji converting unit 702 and stored in the document
storage unit 704. For example, assuming that Kanji conver-
sion results are stored sequentially from the first Kanji
conversion string from the heading address of the document
storage unit 704, the control symbol storage unit 707 stores
control symbols sequentially from the control symbol for the
first Kanji conversion string at the heading address. Another
configuration of the control symbol storage unit 707 is
designed such that a control symbol is added as a piece of
information about each Kanji conversion string stored in the
document storage unit 704. |

On the other hand, the display processing unit 705 also
used in the conventional document processing software 70
sends to the display device 50 a control symbol stored
corresponding to each Kanji conversion string which has
been processed by the Kanji converting unit 1, and the Kanji
conversion result of each Kanji conversion string is dis-
played corresponding to its control symbol.

The amending unit 708 1s activated when the user inputs
phonetic characters in step S2 in response to a Kanji
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conversion result. Then, it determines a Kanji conversion
string to be amended according to the control symbol
entered by the user, also determines the type of amendment
according to the function key input by the user, and outputs
to the Kanji converting unit 702 an amendment request in
accordance with the type of amendment. For example, if the
type of amendment indicates a division or an integration of
Kanji conversion strings, then it instructs the Kanji convert-
ing unit 702 to change a Kanji conversion string or to
integrate it with the succeeding unit. If the type of amend-
ment indicates a reentry, then it instructs the Kanji convert-
ing unit 702 to replace a Kanji conversion string to be
amended with a user’s reentry for conversion into Kanji, If
the type of amendment indicates a change to the next
candidate Kanji having the same pronunciation as the
present Kanj1 and a different meaning from it, then the
amending unit 708 changes the Kanji conversion string to be
amended to the next candidate.

The above described syste
below.

The user mputs the phonetic characters through the input
device 40 (inputting phonetic characters in step S1). The
input phonetic characters S1 are stored in the buffers 701 in
the main storage 20 through the 1/0 interface 30. The Kanji
converting unit 702 divides the stored phonetic characters
into one or more Kanji conversion strings using the dictio-
nary/grammar data base 703, and then converts them into
Kanji. A conversion result is stored in the document storage
unit 704 for each Kanji conversion string.

At this time, the control symbol adding unit 706 is
activated and generates a control symbol for each Kanji
conversion string divided by the Kanji converting unit 702.

The control symbol generated by the control symbol
adding unit 706 is stored in the control symbol storing unit
707 corresponding to a Kanji conversion result for each

Kanji conversion string stored in the document storing unit
704.

When input phonetic characters S1 are stored in the buffer
701, the display processing unit 705 sends a phonetic
character string to the display device 50 so that the input
phonetic characters can be successfully displayed. If a Kanji
conversion result corresponding to the phonetic character
string and a control symbol are stored respectively in the
document storage unit 704 and the control symbol storage
unit 707, then a Kanji conversion resultant string and a
control symbol character for each Kanji conversion string
are sent in a pair to the display device 50 and the control
symbol and the Kanji conversion result are displayed in a
pair.

The user views the Kanji conversion result and the control
symbol displayed on the display device 50, and, if accept-
able, enters the next phonetic characters through the input
device 40. However, if the resultant Kanji conversion result
should be amended, then amendment input S2 is input
through the input device 40.

Amendment input S2 is, for example, a combination of a
control symbol for identifying a Kanji conversion string to
be amended and a function key indicating the type of
amendment to be entered simultaneously.

Upon receipt of amendment input $2, the amending unit
708 1s activated, determines according to the control symbol
a Kanji conversion string to be amended, and then deter-
mines the type of amendment according to the function key.
Then, 1t 1ssues an amendment request depending on the type
of amendment to the Kanji converting unit 702. For
example, 1f the type of amendment indicates a division or an
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integration of Kanji conversion strings, then it instructs the
Kanji converting unit 702 to change a Kanji conversion
string or to integrate it with the succeeding unit. If the type
of amendment indicates a reentry, then it instructs the Kanji

converting unit 702 to replace a Kanji conversion string to
be amended with a user’s reentry for conversion into Kanji.
It the type of amendment indicates a change to the next

candidate Kanji having the same pronunciation as the
present Kanji and a different meaning from it, then the
amending unit 708 instructs to change the Kanji conversion
string to be amended to the next candidate.

If the Kanji converting unit 702 has performed its process
at an instruction from the amending unit 708, then a Kanji
conversion result is stored in the document storage unit 704,
and the control symbol adding unit 706 is activated. Then,
a control symbol 1s generated as described above and stored
in the control symbol storage unit 707. The display process-
ing unit 705 reads an amended Kanji conversion string and
its control symbol from the document storage unit 704 and
the control symbol storage unit 707 respectively, and sends
them to the display device 50. Thus, the amendment result
1s displayed with the control symbol.

With the above described system configuration, input
character string can be amended by specifying a Kanji
conversion string to be amended without using a cursor
positioning key or a cancel key.

FIG. 4 is the flowchart showing the operation of the
control symbol adding unit 706 according to the embodi-
ment of the present invention. In the present embodiment,
the heading phonetic character of each Kanji conversion
string can be a control symbol and is represented as an
alphabetical subscript.

The control symbol adding unit 706 is not activated until
phonetic characters (S1) input by a user and stored in the
buffer 701 have been divided into Kanji conversion strings
by the Kanji converting unit 702 using the dictionary/
grammar data base 703. The control symbol adding unit 706
instructs the Kanji converting unit 702 to send the number
of Kanji conversion strings in the input phonetic characters.
The returned number of Kanji conversion strings is m (step

S310). If the user enters “CLw 36 VWO FE¥ L wogoH 1
(Jurainogijutsusetsumei) using phonetic characters, then the
Kanji converting unit 702 divides them into Kanji conver-
sion strings and should obtain three Kanji conversion strings
“Cw 365w’ (uraino), “¥ ¢ -0’ (gijutsu), and
“o o (setsumei). Then, the control symbol adding
unit 706 obtains m=3.

Next, a Kanji conversion string number i indicating
variable, that is, an order of each Kanji conversion string, is
set 1o 1 (step S 320) and the following control symbol
generating process is entered.

First, the Kanji converting unit 702 is instructed to send
the heading character X of the i-th Kanji conversion string

(step S 330). In this example, X is the heading character “ "
(J1) of the first Kanji conversion string.

Then, control symbol x is generated based on the heading
character X (step S 340). According to the present embodi-
ment, the control symbol is represented by an alphabetical
subscript. Accordingly, control symbol x is “4”” as a subscript
“i1” of the

of the first character j of Roman characters “ji
phonetic character “ .

In Chinese, phonetic characters are alphabets, and control
symbol x can be obtained by getting as a subscript the
heading character X of the Kanji conversion string from the
Kanji converting unit 702.
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The obtained control symbol x is stored at the i-th address
of the control symbol storage unit 707 corresponding to the
Kanji conversion string number i. In the present example, it
is stored in the first address (step S 350). The control symbol
storage unit 707 stores the character code of control symbol
X. Thus, a control symbol of a Kanji conversion string is
obtained and stored.

The Kanji conversion string number 1 is incremented by
1 to process the next Kanji conversion string (step S 360).

If the Kanji conversion string number i is smaller than the
number m of Kanji conversion strings (yes in step S 370),
control 1s returned to step S 330 and control symbol x of the
i-th Kanji conversion string is obtained. The process termi-
nates 1f control symbols of all Kanji conversion strings have
been generated (no in step S 370).

As described above, when the phonetic characters

“CwIibwnwoElLewog2Hv (jurainogijutsusetsumei)
are entered, control symbol j of the first Kanji conversion
string, control symbol g of the second Kanji conversion
string, and confrol symbol s of the third Kanji conversion
string are generated and stored in the first through the third
address in the control symbol storage unit 707 respectively.

FIG. 5 1s the flowchart showing the operation of the
display processing unit 705 according to an embodiment of
the present invention. The display processing unit 705
obtains an input phonetic character string when it stores
user-input phonetic characters (S1) in the buffer 701, and
displays the phonetic characters (S1) on the display device
50. If the processes of the Kanji converting units 702 and the
control symbol adding unit 706 have been completed, then
a Kanji conversion result and a control symbol are dis-
played. The input phonetic characters are not displayed
according to the flowchart of the operation shown in FIG. §.
Displayed are Kanji conversion results and control symbols
only. |

First, the number m of Kanji conversion strings in input
phonetic characters is obtained from the Kanji converting
unit 702 (S410). Then, the displaying process is started with
the Kanji conversion string number i set to 1 (step S 420).

First, a character string is read as a Kanji conversion result
from the i-th address (the first address corresponding to the
Kanji conversion string number i in the document storage
unit 704 (step S 430). If the input phonetic characters are

"CwIib ¥ Lvo¥oH  (jurainogijutsusetsumei),

then a character code string of ““ # % ©” (juraino) is obtained
as a result of the Kanji conversion of the first Kanji con-
version string.

Second, control symbol x is read from the i-th address (the
first address in this example) corresponding to the Kanji
conversion string number i in the control symbol storage

unit 707 (S440). In this example, the character code *j” is
obtained. -

Then, the character code strings of control symbol char-
acter X and a Kanji conversion result are sent to the display

device 50 in this order (S450). As a result, “j # % "
(Juraino) is displayed on the display device 50. Thus, one
Kanji conversion string is successfully displayed.

Then, the Kanji conversion string number i is incremented
by 1 to process the next Kanji conversion string (step S 460).
If the Kanji conversion string number i is smaller than the
number m of Kanji conversion strings (yes in step S 470),
contro! is returned to step S 430 and the next Kanji conver-
sion string is processed for display. The process terminates

if the last Kanji conversion string has been displayed (no in
step S 470).
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As described above, the Kanji conversion for the input
phonetic  characters “Cw I35wnwoE¥CLwod2H
(jurainogijutsusetsumei) outputs “jRE O gg¥® sSpHHR”
(Juraino gijutsu setsumei) displayed on the display device
50.

FIG. 6 shows examples of Chinese processed based on the
present embodiment. Four examples (a) through (d) are
displayed here. According to the operational flowcharts of
the control symbol adding unit 706 and the display process-
ing unit 705, (a) through (d) in FIG. 6 indicate the input
phonetic characters (a-1, b-1, c-1, and d-1), Kanji conver-
sion results, and control symbols (a-2. b-2, ¢-2, and d-2)
displayed on the display device 50. |

That 1s, when a user enters phonetic characters “shifeiren”
(a-1) in FIG. 6, the system divides them into conversion
unmts “shifei ren”, converts them into Chinese characters,

assigns them control symbols, and obtains “s&# r A”
((a-2) in FIG. 6). In Chinese, phonetic characters are alpha-
betical letters and therefore a control symbol is the first

alphabetical letters of the input phonetic characters of each
conversion unit.

Likewise, the phonetic characters “yuanlaishi” are
divided into two conversion units “yuan laishi”’, and con-
verted 1nto Chinese characters and assigned generated con-

trol symbols as “y B 1xit” ((b-1, b-2) in FIG. 6). The
phonetic characters “daxuexuesheng” are divided into

“daxue xuesheng” and converted into “dx % x% £ ((c-1,
c-2) in FIG. 6). The phonetic characters “lianjiezhe” are

converted into “lianjie zhe” and converted into “l1% £ z #”

as a result of the character conversion and the generation of
a control symbol ((d-1, d-2) in FIG. 6). |

The user views the display of the control symbols and the
conversion results in pairs to determine whether or not
amendments are required. If no amendments are required,
then the next phonetic characters are input through the input
device 40. Thus, conversion results are fixed, the display
device stops displaying the control symbols, and
“#tk ok %R A" (juraino gijutsu setsumei) is displayed.

If amendments are required, then the user enters through
the input device 40 the control symbol of a Kanji conversion
string to be amended and a function key indicating the type
of amendment. The types of amendments are, for example,
a division or integration of Kanji conversion strings, a
reentry of a Kanji conversion string, a request for the next
candidate of Kanji in a Kanji conversion string, etc. If a
word processor can convert input characters into Kanji, the
key board is normally provided with a function key for
selecting the next candidate, but does not have a function
key indicating the type of amendment such as a division,
integration, reentry, etc. Therefore, the system should be
designed by assigning amendment keys. For example, a type
of amendment can be specified by simultaneously pressing

two specific keys such as a shift key, a CTRL key, an ALT
key, etc.

FIG. 7 1s the flowchart showing the operation of the
amending unit 708 according to the embodiment of the
present invention.

First, a user-input control symbol and a function key are
obtained from the input device 40 and labeled with x and K
respectively (step S 610). Then, control symbol X is retrieved
from the control symbol storage unit 707 to obtain the
sequence of Kanji conversion strings at the address where
control symbol x 1s stored (step S 620). That is, if control
symbol x is stored in the i-th address, then the i-th Kanji
conversion string can be considered to be amended. Fur-
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thermore, function key K determines the type of amendment
(step S 630). The correspondence between the type of
function key and the type of amendment is preliminarily
determined. The type of amendment can be a division,
integration, and reentry of a Kanji conversion string, and an
obtaining of the next candidate of Kanji. Other types of
amendment can be considered.

If the type of amendment refers to a division of a Kanji
conversion string, then the amending unit 708 requests the
Kanji converting unit 702 to divide the i-th Kanji conversion
string into another segmentation for conversion (step S 640).
Thus, the Kanji converting unit 702 further divides the i-th
Kanji conversion string, and the new Kanji conversion
strings are converted into Kanji.,

On the other hand, if the type of amendment refers to an
integration of Kanji conversion strings, then the amending
unit 708 requests the Kanji converting unit 702 to obtain the
i-th and (1+1)th Kanji conversion strings for conversion into
Kanji (step S 650). The Kanji converting unit 702 performs
a requested process.

If the type of amendment refers to a reentry, then the
amending unit 708 requests the Kanji converting unit 702 to
position the cursor at the head of the i-th Kanji conversion
string and clear the present Kanji conversion result of the
i-th Kanjt conversion string (step S 660). Thus, the display
processing unit 705 displays the input phonetic characters
for the i-th Kanji conversion string in the buffer 701. When
the user enters new phonetic characters (S1) and they are
stored at the 1-th Kanji conversion string in the buffer 701,
the display processing unit 705 displays the reentered pho-
netic characters. The Kanji converting unit 702 converts into
Kangi the input phonetic characters stored at the i-th Kanji
conversion string in the buffer 701.

If the type of amendment refers to a selection of the next
candidate of Kanji, then the amending unit 708 requests the
Kangi converting unit 702 to output the next candidate of
Kanji 1n the i1-th Kanj conversion string (step S 670). Thus,
the Kanji converting unit 702 selects the next candidate of
Kanji.

If each of the above described amendment requests has
been completed, then the amending unit 708 terminates the

Process.

If the type of amendment refers to a division and inte-
gration of Kanji conversion strings, then the Kanji conver-
sion string is subject to a change in segmentation, and a
control symbol is also changed. Therefore, the control signal
adding unit 706 generates a new control symbol when a
Kanji conversion string indicates a change. The flowchart
showing the operation shown in FIG. 4 is operated again to
generate a new control symbol.

FIG. 6 (a-3) shows an example in which a Kanji conver-
sion string 1s further divided into a plurality of conversion
units. In this example, the first Kanji conversion string

“g#” of the first Kanji conversion result “sg# r A7
should be divided differently. The user enters control symbol
s indicating the first Kanji conversion string and a function
key indicating a division of a Kanji conversion string. Thus,
the amending unit 708 requests the Kanji converting unit
702 to change the division of the first Kanji conversion
string. As a result, the Kanji converting unit 702 divides the
first Kanji conversion string to perform a Kanji conversion
for the first Kanji conversion string ‘“shi”’ and the second
Kanji conversion string “fei ren”, and the control symbol
adding unit 706 gencrates a new control symbol to obtain a

conversion result “s & f® A” shown in FIG. 6 (a-3).

FIG. 6 (b-3) shows an example in which a plurality of
Kanj conversion strings are integrated into a single conver-
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sion unit. In this example, the first Kanji conversion string

“ ®” of the first Kanji conversion result “‘y & 13 " should
be integrated with the next Kanji conversion string. The user
enters control symbol y indicating the first Kanji conversion
string and a function key indicating an integration of Kanji
conversion strings. Thus, the amending unit 708 requests the
Kanj1 converting unit 702 to integrate the first and the
second Kanji conversion strings for reconversion. As a
result, the Kanji converting unit 702 obtains a new Kanji

conversion strings “yuaniai shi” and converts them into
Kanji, and the control symbol adding unit 706 generates a
new control symbol to obtain a conversion result

“yE® s&” shown in FIG. 6 (b-3).

FIG. 6 (c-3 through c-5) shows an example in which a
Kanji conversion string is reentered using phonetic charac-

ters. In this example, the first Kanji conversion string “ % %”

of the first Kanji conversion result “dx % x#%t 4’ should be
reentered. The user enters control symbol d indicating the
first Kanji conversion string and a function key indicating a
reentry of a Kanji conversion string. Thus, the amending unit
708 requests the Kanji converting unit 702 to clear the first
Kanji conversion result of the first Kanji conversion string.
As aresult, the first Kanji conversion string is returned to the
first input phonetic characters “daxue” (FIG. 6 (c-3)). If the
user enters a new input phonetic characters “da”, then the
characters are displayed (FIG. 6 (c-4)). Upon receipt of the
input phonetic characters, the Kanji converting unit 702
redivides the Kanji conversion strings, obtains “daxuesh-
eng’” as a single Kanji conversion string, and converts it into
Kamnji. Then, the control symbol adding unit 706 generates a
new control symbol, and obtains a conversion result

“dx % &” shown in FIG. 6 (c-5).

FIG. 6 (d-3) shows the last example in which a next Kanji
candidate is selected. In this example, the first Kanji con-

version string “ 4’ of the first Kanji conversion result

“14¢ % z #” should be replaced with other Kanji. The user
enters control symbol 1 indicating the first Kanji conversion
string and a function key indicating the next Kanji candidate.
Thus, the amending unit 708 requests the Kanji converting
unit 702 to replace the Kanji of the first Kanji conversion
string with the next Kanji candidate. As a result, the Kanji
converting unit 702 obtains the next Kanji candidate, and the
control symbol adding unit 706 generates a new control

symbol and outputs the Kanji conversion result “1 24 z #”
shown in FIG. 6 (d-3).

FIG. 8 shows the process of amending a Kanji conversion
according to the present invention as compared with the
conventional conversion method shown in FIG. 1.

The user first enters  phonetic  characters

“Cwd bwoEULwogo%H 1y (jurainogijutsusetsumei)
as shown 1n FIG. 8A. The Kanji converting unit 702 divides
them into a plurality of Kanji conversion strings and con-
verts them into Kanji. Then, the control symbol adding unit
706 generates a control symbol and outputs the conversion

result “jeek @ gu® s #” as shown in FIG. 8B.
If the second Kanji conversion string “##” (gijutsu)

should be amended to “## @” (gijutsuno), then the user
enters control symbol g indicating the second Kanji conver-
sion string and a function key indicating a reentry. The
amending unit 706 requests the Kanji converting unit 702 to
reenter the second Kanji conversion string. As a result, the
Kanji converting unit 702 clears the conversion result of the
second Kanji conversion string and returns the conversion to

the initial input phonetic characters “ ¥ € v «D” (gijutsu) as
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shown in FIG. 8C. Since the user wants to change the

phonetic characters to “ ¥ C -2 @” (gijutsuno), he or she

moves the cursor at the next position of “& U ¢ "
(gijutsu), presses an insert key followed by a space and a

“@” (no). Thus, the character is added to the end of the
second Kanji conversion string (FIG. 8D). Then, the Kanji
converting unit 702 divides the reentered phonetic charac-
ters and converts them into Kanji. The control symbol
adding umt 706 generates a control symbol and outputs

ko guwo sp®” as shown in FIG. 8E.

As described above, the present invention has to only
enter g to specify an amendment object and a function key
indicating a reentry when a converted words should be

amended, thereby requiring only two presses, that is, half the
conventional four presses.

Thus, according to the present invention, the converted
Kanji can be amended by a smaller number of presses, and
the inputting operation can be greatly sped up.

When an accented phonetic character, a Kanji parts name,
the number of Kanji characters, or the number of strokes of
a Kanji character is used as a control symbol, the control
symbol can be added in the same manner as in the case of
the initial phonetic character. When an initial sound is used
to specify the head of a word, a control symbol can be
immediately generated by referring to the buffer 701
because an entry is made using phonetic characters. How-
ever, additional steps should be added if an accented pho-

netic character, Kanji character parts name, or the number of
Kanji characters should be represented.

That is, the dictionary/grammar data base 703 prelimi-
narily stores accented phonetic characters, parts names of
Kanji characters, or numbers of strokes of Kanji characters.
When a Kanji conversion string or a Kanji character is
obtained by the Kanji conversion block 702, an accented
phonetic character in a Kanji conversion string or a parts
name or the number of strokes of a Kanji character is read
from the dictionary/grammar data base 703, converted into
a symbol, and then stored in the control symbol storing unit
707. When the number of Kanji characters in a Kanji
conversion string is represented as a control symbol, the
number of Kanji characters in a Kanji conversion result is
counted when the conversion is completed by the Kanji
converting unit 702, and the count value is stored as a
control symbol in the control symbol storing unit 707.

As described above, a plurality of Kanji conversion
strings can be assigned the same control symbol when the
control symbol is represented by any of an accented pho-
netic character, Kanji parts name, number of strokes of a
Kanji character, or number of characters. In such a case,
other control symbols may be used. That is, a combination
of an accented phonetic character and a parts name, or a
combination of a first and second heading characters can be
used. Otherwise a first and a second phonetic characters can
be used as a control symbol. Thus, even if there are a
plurality of Kanji conversion strings having the same head-
ing character of Kanji conversion strings, the Kanji conver-
sion string of an amendment object can be determined by a
control symbol.

When phonetic characters “C» 35 vwotw 5% Cw D
(Jurainojuyonagijutsu) are entered, a conversion result

Jexo JXEL gH® isdisplayed if control symbols are
represented by initial sounds of Kanji conversion strings. In
this case, the first and second Kanji conversion strings
cannot be distinguished from each other because they have
the same control symbol j. Then, the second Kanji conver-

5
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sion string is represented by another symbol, for example

Jueko ¥YMEL gHW. As a result, the first Kanji con-
version string can be clearly d1st1ngmshed from the second
Kanji conversion string.

Since the present invention determines a Kanji conversion
string of an amendment object using a control symbol, there
1s no need of pressing a cursor key and function key a
number of times, thereby reducing the number of presses of
keys in amending a conversion result. Thus, an inputting

10 operation for amending the conversion result can be greatly
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speed up and a Kanji conversion result can be efficiently
amended.

What is claimed is: | |
1. A Kanji (Chinese characters) conversion result amend-
ing system comprising:
a dictionary/grammar data base 1
dictionary and a grammar;

Kanji converting means for converting phonetic charac-
ters sequentially input for a plurality of Kanji conver-
sion strings into Kanji using the dictionary/grammar
data base means;

document storage means for storing converted Kanji as a
Kanji conversion result;

means for displaying the converted Kanji;

control symbol adding means for generating a control
symbol representing each of said plurality of Kanji
CONVErsion Strings;

control symbol storage means for storing the control
symbol generated by said control symbol adding means
in an order of storing the Kanji conversion result in said
document storage means;

amendment input means for specifying one of said plu-
rality of Kanji conversion strings to be amended using
the control symbol when the Kanji conversion string
requires an amendment; and

amending means for amending the Kanji conversion
string to be amended and specified by said amendment
input means.

2. A Kanji (Chinese characters) conversion result amend-
ing system comprising:

a dictionary/grammar data base means for accumulating a
dictionary and a grammar;

Kanji converting means for converting phonetic charac-
ters sequentially input for a plurality of Kanji conver-
sion strings into Kanji using the dictionary/grammar
data base means;

document storage means for storing converted Kanji as a
Kanji conversion result;

means for displaying the converted Kanji;

control symbol adding means for generating a control
symbol representing a Kanji conversion string;

display control means for displaying on the display means
the control symbol generated by said control symbol
adding means and a Kanji conversion result in a pair;

control symbol storage means for storing the control
symbol generated by said control symbol adding means
in an order of storing a Kanji conversion result in said
document storage means;

amendment input means for specifying a Kanji conver-
sion string to be amended using the control symbol
when the Kanji conversion string requires an amend-
ment; and

amending means for amending the Kanji conversion
string to be amended and specified by said amendment
input means.

eans for accu

ulating a
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3. The Kanji conversion result amending system accord-
ing to claim 2, wherein

said control symbol adding means generates the control
symbol using an 1initial or an ending phonetic character
of each Kanji conversion string.
4. The Kanji conversion result amending system accord-
ing to claim 2, wherein

said control symbol adding means generates the control
symbol using an accented phonetic character of each
Kanji conversion string.
5. The Kanji conversion result amending system accord-
ing to claim 2, wherein

said control symbol adding means generates the control
symbol using a parts name of a heading or tailing Kanji
character of each of the Kanji conversion strings.
6. The Kanji conversion result amending system accord-
ing to claim 2, wherein

said control symbol adding means generates the control
symbol using a number of Kanji characters in each of
the Kanji conversion strings.
7. The Kanji conversion result amending system accord-
ing to claim 2, wherein

said control symbol adding means generates the control
symbol using a number of strokes of a heading or
tailing Kanji character of each of the Kanji conversion
strings.
8. The Kanji conversion result amending system accord-
ing to claim 2, wherein

said control symbol adding means generates the control
symbol representing each of said plurality of Kanji
conversion strings by further adding another control
symbol when a plurality of Kanji conversion strings are
assigned the same generated control symbol.
9. The Kanji conversion result amending syste
ing to claim 2, wherein

accord-
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said amendment input means enters the control symbol
indicating the Kanji conversion string to be amended
together with a function key indicating a type of
amendment.
10. The Kanji conversion result amending syste
ing to claim 9, wherein

said amendment input means provides a function key

indicating the type of amendment, that 1s, a division,

integration, reentry, or presentation of a next candidate.

11. The Kanji conversion result amending system accord-
ing to claim 10, wherein

accord-

saild amending means requests said Kanji converting
means to further divide a Kanji conversion string
specified by said amendment input means using the
control symbol and perform again a Kanji converting
operation if the type of amendment indicates a division
of the Kanji conversion string; requests said Kanji
converting means to integrate the Kanji conversion
string specified using the control symbol by said
amendment input means with another Kanji conversion
string and perform again the Kanji converting operation
if the type of amendment indicates an integration of
Kanji conversion strings; requests said Kanji convert-
ing means to clear the Kanji conversion string specified
by said amendment input means using the control
symbol and perform again the Kanji converting opera-
tion on phonetic characters newly input as a Kanji
conversion string 1f the type of amendment indicates a
reentry of the Kanji conversion string; and requests said
Kanji converting means to replace a present Kanji
conversion result of the Kanji conversion string speci-
fied by said amendment input means using the control
symbol with a next Kanji candidate.

I T T
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